Low molecular weight polyethylenimine-grafted soybean protein gene carriers with low cytotoxicity and greatly improved transfection in vitro.
A series of gene carriers (SP-PEI) have been synthesized by acylation reaction between soybean protein and branched polyethylenimine with low molecular weight of 600, 1200 and 1800 Da, and designed as SP-PEI600, SP-PEI1200 and SP-PEI1800, respectively. SP-PEI could effectively condense plasmid DNA into nanoscale polyplexes with size range of 100-200 nm, and exhibited much lower cytotoxicity against 293T and SH-SY5Y cells than that of branched polyethylenimine (25 kDa). In vitro gene transfection demonstrated that SP-PEI/DNA complex displayed increased transfection against 293T and SH-SY5Y cells with the increase of the weight ratio of SP-PEI/DNA complex with or without 10% serum. At weight ratio of 24, SP-PEI1800/DNA polyplexes showed the highest transfection on SH-SY5Y cells, which was almost three folds higher than PEI (25 kDa). Furthermore, these SP-PEIs/DNA polyplexes could effectively transfect 293T and SH-SY5Y cells with or without 10% serum, suggesting their excellent serum tolerance.